Naloxone inhibits not only stress-induced analgesia but also sympathetic activation and baroreceptor-reflex sensitivity.
Interactions between the sympathetic nervous system and pain are manifold and still have not been sufficiently characterized. Accordingly, several possible neuronal pathways have been described as being involved in mental stress-induced analgesia. We studied the role of the endogenous opioidergic system in stress-induced analgesia in 14 healthy participants in a double-blind cross-over trial. Naloxone or placebo was applied while electrical pain stimulation was started and electrical current increased. After reaching a constant stimulation at 30 mA, a color word interference test (Stroop task) was performed in a stressful and a non-stressful version. Blood pressure, heart rate and baroreflex sensitivity were continuously recorded to assess autonomic activation. Each participant was tested with naloxone and placebo with a randomized and balanced order of trials. The major results are that the opioid-receptor antagonist naloxone prevented (1) stress-induced reduction of tonic current-induced pain, (2) attenuated the simultaneous activation of the sympathetic nervous system, and (3) reduced the counteraction of sympathetic activation by vagal baroreceptor mechanisms. Thus, the opioidergic system not only modulates nociceptive input but also the interplay with vegetative responses. We conclude that acute stress, sympathetic activation and analgesia might be linked via vagal reflexes, which are disturbed when opioid receptors are blocked. This mechanism might underlie increased perception of noxious stimuli in patients with chronic pain or mood disorders.